Lithium induces morphological differentiation of mouse neuroblastoma cells.
Neuroblastoma cells are used as a model system to study neuronal differentiation. Here we describe the induction of morphological differentiation of mouse neuroblastoma Neuro 2a (N2a) cells by treatments with either chemical inhibitors of cyclin-dependent kinases or lithium, which inhibits glycogen synthase kinase-3. Cyclin-dependent kinase inhibitors cause a rapid cell cycle block as well as the extension of multiple neurites per cell. These multipolar differentiated cells then undergo a massive death. However, lithium promotes a delayed mitotic arrest and the extension of one or two long neurites per cell. This differentiation is maximal after 48 hours of lithium treatment and the differentiated cells remain viable for long periods of time. Neuronal differentiation in lithium-treated cells is preceded by the accumulation of beta-catenin, a protein which is efficiently proteolyzed when it is phosphorylated by glycogen synthase kinase-3. Both neuronal differentiation and beta-catenin accumulation are observed in lithium-treated cells either in the absence or in the presence of supraphysiological concentrations of inositol. The results are consistent with the hypothesis that inhibition of glycogen synthase kinase-3 by lithium triggers the differentiation of neuroblastoma N2a cells.